Abstract. We investigate F -traceless component of the conformal curvature tensor defined by (3.6) in Kähler manifolds of dimension ≥ 4, and show that the F -traceless component is invariant under concircular change. In particular, we determine Kähler manifolds with parallel F -traceless component and improve some theorems, provided in the previous paper ([2]), which are concerned with the traceless component of the conformal curvature tensor and the spectrum of the Laplacian acting on p (0 ≤ p ≤ 2)-forms on the manifold by using the F -traceless component.
Introduction
Let E be a real n-dimensional vector space and let E . A tensor A ∈ E p q is said to be traceless ( [2, 5, 6, 7] ) if
The trace decomposition problem is the problem of existence and uniqueness of a decomposition of a tensor A ∈ E p q in which on term is traceless and the remaining terms are linear combinations of the Kronecker δ-tensor with traceless coefficients ( [5] ).
Moreover, for an arbitrary tensor F of type (1,1) which is traceless, namely 
then A is said to be F -traceless ( [6, 7] ).
Recently, in his paper [7] , Mikes generalized the form of the trace decomposition theorem, formulated by Krupka ([5] ), and derived the so-called Fdecomposition formula of a tensor A ∈ E p q for a traceless tensor F of type (1, 1) satisfying the condition F a t F t b = eδ a b , e = ±1. In particular, Lakoma and Jukl ( [6] ) gave an explicit F -decomposition formula of a tensor A of type (1, 3) which satisfies
where F is a traceless tensor of type (1,1) with e = −1. By using the fact that the Riemannian curvature tensor of Kähler structure (F, g) satisfies the condition (1.1), they proved (see also [7] ) that the F -traceless component of the Riemannian curvature tensor in a Kähler manifold is the H-projective curvature tensor(for definition, see [14, p.262] ).
In this paper we investigate F -traceless component of the conformal curvature tensor (for definition, see (2.1)) in a Kähler manifold by means of Mikes' analysis ( [7] ) and show that the F -traceless component is invariant under concircular change. In particular, as applications of the F -traceless component, we determine Kähler manifolds with vanishing F -traceless component.
Preliminaries
Let (M, F, g) be a Kähler manifold of real dimension n with almost complex structure F and Kähler metric g. Let M be covered by a system of coordinate neighborhoods {U ; x i }, where here and in the sequel the indices a, b, c, d, e, h, i, j, s, t run over the range {1, 2, . . . , n} and we use the Einstein convention with respect to this system of indices. We denote by g ba , ∇ a , R a dcb , R ba , r and F a b local components of g, the operator of covariant differentiation with respect to the Levi-Civita connection, the curvature tensor, the Ricci tensor, the scalar curvature and F of M , respectively. Then the following relations hold on M ;
(cf. [8, 14] ). On the other hand, in the previous paper [2] , the present authors investigated a curvature-like tensor field * → C defined on M of which local components are given by
where
→ C is the traceless component in the sense of Krupka ([5] ) of the conformal curvature tensor C, provided in [3] , whose local components are given by
In fact C and * → C are related as follows;
It is known ( [3] ) that the conformal curvature tensor C is invariant under conformal change, provided n ≥ 4 and a Kähler manifold with C = 0 is of constant holomorphic sectional curvature, provided n ≥ 6. Moreover, C satisfies
On the other hand, the traceless component * → C of C is invariant under concircular change, provided n ≥ 4, and moreover, a Kähler manifold (n ≥ 4) is of constant holomorphic sectional curvature if and only if the manifold is Einstein and * → C = 0 (for details, see [2] ).
F -decomposition formula of the conformal curvature tensor
In this section, we provide the following theorem as a F -decomposition formula of a tensor A of type (1, 3) for almost complex structure F which satisfies
It is clear that the conditions (1.1) and (3.1) about the tensor A are slightly different, but the proof of the theorem is omitted since we can derive the formula (3.2) by quite similar method as shown in [6] Lemma 3.1. Let A be a tensor of type (1, 3) with properties (3.1) and let F be an almost complex structure. If n ≥ 6, then there exists a unique Fdecomposition of A of the form given in (3.2) is F -traceless and A cb = A bc which is a direct consequence of (3.1).
As already shown in (2.6), the conformal curvature tensor C in a Kähler manifold satisfies the conditions (3.1) and consequently Lemma 3.1 yields the following F -decomposition formula of C ; (3.3)
because of
On the other hand, using (2.2) and (2.4), we can easily verify that C dcba := C 
By means of (2.5) and (3.3)-(3.5) we can easily prove 
It is clear from (3.6) that (3.7)
From (3.6), we have
Theorem 3.3. A Kähler manifold of dimension ≥ 4 is of constant holomorphic sectional curvature if and only if the manifold is Einstein and
Proof. If a Kähler manifold of dimension ≥ 4 is of constant holomorphic sectional curvature, then the local components of the Riemannian curvature tensor are given by
which and (3.6) imply that the manifold is Einstein and F C = 0. The converse is trivial.
From (3.5) and (3.6), we have immediately Proof. We consider a conformal change of the Riemannian metrics g ba and g ba as follows :
g ba = e 2ρ g ba for a smooth function ρ. It is well known (cf. [10] ) that the curvature tensors R and R corresponding to g and g are related by
, where ρ a denotes the local components of the gradient vector of ρ and
Hence we have
, where R ba and s denote the Ricci tensor and the scalar curvature corresponding to g, respectively, and ρ t t = ρ ba g ba . On the other hand, it follows from (3.3) that the F -traceless component of the conformal curvature tensor C a dcb corresponding to g is given by C a dcb
from which, using the equality
, and taking account of the fact ( [3] ) that C a dcb is invariant under the conformal change, provided n ≥ 4, we can easily obtain
Hence, if the conformal change is concircular, that is, if
is invariant under the concircular change.
Kähler manifolds with parallel F -traceless component
It is well known(cf. [14] , p.72) that the differential form S = 
Differentiating (3.6) covariantly and using (2.1) and (2.2), we can easily obtain (4.2)
Thus we have Proof. We assume ∇ t F C = 0. Then it follows from (4.2) with ∇ t F C = 0 that 
Substituting the second equation of (4.1) into (4.4), we have
which together with the first equation of (4.1) implies that the Ricci tensor is parallel, and consequently the manifold is locally symmetric. The converse is trivial.
Spectrum of the Laplacian and F -traceless component of the conformal curvature tensor
Let M be a compact Kähler manifold of real dimension n and denote by ∆ the Laplacian acting on p-forms on M , 0 ≤ p ≤ n. Then we have the spectrum for each p : 
